Parallel functional and immunological detection of human multidrug resistance proteins, P-glycoprotein and MRP1.
The proper assessment of the expression and drug extrusion activity of multidrug resistance proteins in various tumor cells is a challenging clinical laboratory problem. Recently, we have introduced a fluorescent dye (calcein) accumulation assay for the estimation of the functional expression of both P-glycoprotein (MDR1) and the multidrug resistance-associated protein (MRP1). Since both MDR1 and MRP1 decrease the intracellular accumulation of the fluorescent free calcein, by applying appropriate inhibitors of MDR1 and MRP1, the transport activity of these proteins could be quantitatively and selectively estimated in fluorometry or flow-cytometry assays. In the present work single-cell fluorescence digital imaging has been applied to characterize the kinetics and inhibitor-sensitivity of calcein accumulation in a mixture of HL60 MRP1 and NIH 3T3 MDR1 cells. Subsequent immunofluorescence labeling was performed by the anti-MDR1 monoclonal antibody (mAb) UIC2 in the same cell population. We report that the double labeling approach, based on the single cell calcein accumulation assay and an immunofluorescence detection, provides good sensitivity and selectivity for the simultaneous functional and immunological detection of cellular MDR1 and MRP1.